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Overview
e Science Girls
e Project #2: Update on Frontline metagenomics manuscript

e Project #3: Gut microbiome of Tanzanian chimpanzees

e Project #4: Genome reference project
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Project #2
Frontline diagnostics with metagenomics
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@ Rutana district hospital (9)
@ Cishmere refugee transit camp (21)
@ Rugombo health centre (36)

@ Rugombo open drain (1)
@ Rugombo latrine (1)
‘ Rugombo river (1)

Monday 21. September 2026 Technical University of Denmark 7



° L]
. . d-‘geases -ag,

., Neglected Tropical
\" Diseases

3

=
—]
—

I

7

GREAT-LIFE

geauencing i"f@ct.
‘0,
9
o, e?
"598 saxe 3

RESEARCH ARTICLE

Syndromic cholera diagnosis masks diverse
causes of diarrhoeal disease in Burundi revealed

by portable metagenomics

Emilie Egholm Bruun Jensen', Néhémie Nzoyikorera®, Mirena lvanova’,
Pimlapas Leekitcharoenphon', Marie Noelle Uwineza?, Idrissa Diawara®*?,
Joseph Nyandwi®’, Frank M. Aarestrup’, Saria Otani'™*

1 Research Group for Genomic Epidemiology, National Food Institute, Technical University of Denmark,
Kgs Lyngby, Denmark, 2 National Reference Laboratory, Institut National de Santé Publique (INSP) du
Burundi, Bujumbura, Burundi, 3 Research Laboratory of Microbiology, Infectious Diseases, Allergology
and Pathogen Surveillance (LARMIAS), Mohammed VI Faculty of Medicine, Mohammed VI University of
Sciences and Health (UM6SS), Casablanca, Morocco, 4 Mohammed VI Higher Institute of Biosciences
and Biotechnologies, Mohammed VI University of Sciences and Health (UM6SS), Casablanca, Morocco,
5 Mohammed VI Center for Research and Innovation, Rabat, Morocco, 6 National Public Health Institute,
Ministry of Public Health Bujumbura, Bujumbura, Burundi, 7 Faculté de Médecine, Université du Burundi,

Check for Bujumbura, Burundi
updates

1 EEBJ and NN share co-authorship on this work.
* saot@food.dtu.dk

& open AccEss Abstract

Citation: Egholm Bruun Jensen E, Nzoyikorera

N, Ivanova M, Leekitcharoenphon P, Noelle Background

Uwineza M, Diawara I, et al. (2026) Syndromic

cholera diagnosis masks diverse causes of Cholera outbreaks remain a major public-health challenge in sub-Saharan Africa,
diarhoeal disease in Burundi revealed by where diagnostic capacity is limited and clinical case definitions are non-specific and

nartahla matananamine DI AQ Manl Tran Nie
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Frontline Culturing

HPC-based analysis
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Bacterial species

[ Klebsiella quasipneumoniae
= Escherichia coli

[ Prevotella spp.

[ Bacteroides spp.

[ Roseburia spp.

[ Vibrio cholerae

[ Veillonella spp.

[ Bacteroidales bacterium

[ Candidatus Campylobacter infans
[ Lachnospiraceae bacterium spp.
= Clostridiales bacterium

I Other
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Project #3
Seasonal adaptation within the gut microbiome of

wild Tanzanian chimpanzees




Alexander Piel and Fiona Steward
Evolutionary Anthropology
University College London

Greater Mahale Ecosystem Research and Conservation

"We strive to understand, conserve, and protect primates and their behavioural
diversity in the Greater Mahale Ecosystem in Western Tanzania."

https://www.gmerc.org/

Mahale Tanzania \\Q
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Mosaic landscape
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McLester et al. 2019: https://doi.org/10.1007/s10764-019-00118-6
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Seasonal variation

@GMERC

Wet Season ﬂSurvzeizsite(general land) 29{6
. . B Survey site (Village Forest Reserve)
e High annual rainfall (up to 700 mm/year) - setomsissisorrar
e Grassreach2.5m S somtandoss
[ Forest cover
Dry season

LYATKSE:

TPANIGIAINAYALTKTA

e Scarcity of surface water in dry season
e Grass fire depleting 75% of the region

T T
29.2 29.6 30.0 X 30.8

McLester et al. 2019: https://doi.org/10.1007/s10764-019-00118-6
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Does the functional gut microbiome adapt to the
season changes?

Monday 21. September 2026 Technical University of Denmark
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Samples

& 557 fecal samples
from Greater Mahale

Ecosystem

Samples were collected
from 2009 - 2020

/ Alexander Piel and Fiona Steward
¢ Evolutionary Anthropology
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MAG catalogue and novel taxa

Binning dRep 95% GTDB-Tk
58.581 1991 1659 “novel” species
bins MAGs (83%)

53 “novel” genera
(17%)
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Seasonal differences: Bacterial taxa

>

= 80 Tseason
o) Bl Dry
= 60 -{mmm Wet
© /
© 40 i
> °®
o) 4,
g oy /8
©
2 ote-t-%
> o
) .
o —20 f o ®
o o @
) ® o\
uy —40 o
~
. —60 -
O
o

—80 - .

-50

P.C. 1 (15.7% explained variation)

Monday 21. September 2026 Technical University of Denmark




HE

Seasonal differences: Bacterial taxa
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Seasonal differences: Bacterial taxa
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Seasonal differences: Bacterial taxa
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Seasonal differences: Bacterial taxa
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Seasonal differences explained by CAZYmes
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Seasonal differences explained by stress tolerance
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s K06328 cotE; spore coat protein E
e== K06343 cotY_Z; CotY/CotZ family spore coat protein

{ ‘ K06330 cotH; spore coat protein H
[777] K06317 bofA; inhibitor of the pro-sigma K processing machinery

I K06313 ypeB; spore germinaton protein

:l K06387 spolIR; stage Il sporulaton protein R

K06383 spollGA; stage Il sporulaton protein GA
(sporulaton sigma-E factor processing peptdase) [EC:3.4.23.-]

- K06405 spoVAC; stage V sporulaton protein AC
[ K06402 spolVFB; stage IV sporulaton protein FB [EC:3.4.24.-]
- K06406 spoVAD; stage V sporulaton protein AD

[ K06410 spoVFA; dipicolinate synthase subunit A
[ K06411 spoVFB; dipicolinate synthase subunit B

[ | K27245 sleB; peptdoglycan lytc transglycosylase [EC:4.2.2.29]

- K06284 abrB, abh; AbrB family transcriptonal regulator,
transcriptonal pleiotropic regulator of transiton state genes
K07636 phoR; two-component system, OmpR family,

I:] phosphate regulon sensor histdine kinase PhoR [EC:2.7.13.3]

I K03973 pspC; phage shock protein C

K11621 liaG; lia operon protein LiaG

I K07305 msrB; peptde-methionine (R)-S-oxide reductase [EC:1.8.4.12]

K12267 msrAB; peptide methionine sulfoxide
reductase msrA/msrB [EC:1.8.4.11 1.8.4.12]
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Fluctuating dietary ressources shapes the gut
microbiome of wild Tanzanian chimpanzees
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How does this expand on existing literature?

e Seasonality has been linked to changes in the gut microbiome
composition (16S rRNA seq, Hicks et al. 2018)

o 16 faecal samples from P.t. troglodytes (8 dry season, 8 wet season)

e Spatial distribution and host genetics shape gut microbiome composition
of wild African chimpanzees (16S rRNA seq, De Mesquita et al. 2021)

o 560 chimp faecal samples; 134 from P.t. schweinfurthii

e First shotgun metagenomic sequencing of wild chimpanzee gut
microbiomes in 2024 (Ruhleman et al. 2024)

o 96 chimp faecal samples; 12 samples from Pt. schweinfurthii

Monday 21. September 2026 Technical University of Denmark
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Does location impact the gut microbiome composition?
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Does location impact the gut microbiome composition?
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Does location impact the gut microbiome composition?

Bacterial species Bacterial strains BN Bugwe
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Does location impact the gut microbiome composition?

Bacterial species Bacterial strains
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Does location impact the gut microbiome composition?
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o TZ Goats 6'92% Of trlmmed reads allgned Emilie Egholm Bruun Jensen,' Marie Louise Jespersen,' Christina Aaby Svendsen,' Tolbert Sonda,® Saria Otani,' Frank M.
. Aarestrup’
to bacterial reference database

AUTHOR AFFILIATIONS See affiliation list on p. 14.

ABSTRACT The impact of environmental pollution reaching and affecting the gut

1 . ) 1 microbiome is rising. Pollution from vehicle emissions can release compounds harmful

e TZ chimps: 1.6% of the trimmed reads esation e s tising; Poletions feny-ticle emssion oo & pokkxls hefhd
to both animal and environmental health, and their effect on the host microbiome is

yet to be determined, particularly in understudied locations. Here, we have investigated

allgned to NCBI baCterIal reference the potential effect of environmental pollution on the gut microbiome of Tanzanian

goats grazing near a heavily trafficked road compared to goats living in a more rural

database setting. We identified 1,468 metagenome-assembled genomes (MAGs), of which 768
were unidentified species, an4 created a genomic database to which 52% of the bacterial
community could be assigned. We find significant differences in the composition of

the bacterial communities and resistomes between rural and road-exposed goats, but

Prior to the addition of the MAGs to the genomic database, only 6.92% of the
trimmed reads aligned. However, on average, 51.83% of the timmed reads aligned per
sample to the custom genomic database consisting of the dereplicated MAGs, closed
bacterial genomes, and draft genomes from NCBI Genbank. A total of 51.47% of the
aligned reads were annotated as belonging to any taxonomic level of the superkingdom
Bacteria. The aligned per-sample fragment counts to each of the databases and the
percent of reads aligned to the databases are shown in Fig. S1 and Table S1, respectively.
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Reference genome project

Source Oxygen Total | Circular assemblies
Chicken Aerobic 16 12
@ Chicken Anaerobic 13 4
Goat Aerobic 16 8
% Goat Anaerobic 13 9
Soil Aerobic 4 2
Soill Anaerobic 4 4
Total Aerobic 36 22
Total Anaerobic 30 17
Grand total 66 39
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- Anaerobic
- Species Chicken| Goat | Soil | Total
Reference genome project pecles
Escherichia coli 3 1 4
Enterococcus E 1 1
_ cecorum
e Enterococcus faecalis 2 2
Species Chicken | Goat| Soil | Total Enterococcus_D 1 1
Escherichia coli 4 1 1 6 casseliflavus
Enterococcus faecalis 2 2 Enterocoq_cus_B 5 5
Micrococcus luteus 2 1 3 S mundftii_C . 1 1
Paenibacillus silvae 1 1 treplococeus equinus : :
Paenibacillus_B alvei B 1 1 Fr eS?Otte"a b : :
Enterococcus D casseliflavus 2 2 Klefasu.ella var.uco/a 1 1
Prescottella equi 2 2 Aree .lon/bacter/ um Sp.
Bacillus altitudinis 1 1 Sinomonas spp. 1]
Paenibacillus y 1 Staphylococcusj warneri 1 1
polysaccharolyticus Intrasporangium_A 1 1
Enterobacter hormaechei B 1 1 sp035707905
Microvirga sp. 1 1
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< Anaerobic
- Species Chicken| Goat | Soil | Total
Reference genome project pectes
Escherichia coli 3 1 4
Enterococcus E 1 1
lalale )
Aerobic - ‘ ccalis > >
Species Chicken | Goat| Soil | Tot=' . .
p. — | \\\m b 1 1
Escherichia coli 4 1 d c _aniavus
Enterococcus faecalis 2 a“ Enterococcus_B 5 5
, .® mundtii_C
Micrococcus luteus 2 .

Paenibacillus silvae Streptococcus equinus

Paenibacillus_B alvei_B Prescottella equi

Enterococcus D casseliflavus Klebsiella variicola

_— L ] -

Propionibacterium sp.

Prescottella equi

= =] NI DN -

Bacillus altitudinis Sinomonas spp. 1
Paenibacillus Staphylococcus warneri 1
polysaccharolyticus Intrasporangium_A 1 1
Enterobacter hormaechei_B 1 1 sp035707905

Microvirga sp. 1 1
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